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Abstract 
The study examines farmers’ perception on climate change in Michika local government area of Adamawa State. 
The primary data were obtained through the use of structured questionnaire survey of 369 farmers from the 8 
district of the study area and 21 years of rainfall and temperature data were obtained from Adamawa State 
Agricultural Development Programme Michika. The data collected were analysed using descriptive statistics in 
terms of tables, percentage, and trend analysis. The rainfall and temperature trend in the study area showed an 
increasing trend, while the onset trend of rainfall showed a down ward trend indicating that onset date is earlier 
and cessation of rainfall is also earlier than before. The farmers have revealed evidences that support their 
awareness of climate change such as, dryness of rivers and ponds 22%, unusual early rainfall 19%, long period 
of rainfall in August and September and erratic rainfall pattern 14%. The farmers are aware of the impact of 
climate change on their livelihoods, and they are employee various adaptation strategies in other to cushion the 
effect.          
 
Introduction 
Climate change has been defined by the inter-governmental panel of climate change (IPCC, 2007) as statistically 
significant variations that persist for an extended period, typically decades or longer. It includes shifts in the 
frequency and magnitude of sporadic weather events as well as the slow continuous rise in global mean surface 
temperature. Climate change manifests in a number of ways. They include; changes in average climatic 
conditions, some regions may become drier or wetter on average, then changes in climate variability, rainfall 
events may become more erratic in some regions, also with changes in the frequency and magnitude of extreme 
weather events and changes in sea levels. 
Climate change is predicted by scientists to have the main impact on agriculture, economy and 
livelihood of the population of under-developed world and mainly in sub-Saharan Africa (Kandji et al., 2006). It 
has been reported that there is a large deficit of information and knowledge in this vulnerable region which 
impedes decision making and assessment of climate related risk and adaptation (McSweeney et al., 2010).  
Smith and Skinner (2002) asserted that climate plays a dominant role in agriculture having a direct 
impact on the productivity of physical production factors, for example the soil moisture and fertility. Adverse 
climate effects can influence farming outputs at any stage from cultivation to the final harvest. Even, if there is 
sufficient rain, it’s irregularity can affect the crucial growing stage of the crops (Molua and Lambi, 2007). 
Interest in this issue has motivated a substantial body of research on climate change and agriculture (Lobell et al., 
2008) .Climate change is expected to influence crop and livestock production.   
It is evident that climate change will have a strong impact on Nigeria particularly in areas of agriculture, 
land use, energy consumptions, biodiversity, health and water resources (Apata et al., 2009). Nigeria like all the 
countries of sub-saharan Africa is highly vulnerable to the impact of climate change. 
The food crop farmers in Michika local government area of Adamawa State provide bulk of arable 
crops that are consumed locally but they experienced environmental problems in the course of their daily 
farming activities. With numerous scientific assessment of various problems, such as soil erosion, flood, 
deforestation and drought in Adamawa State have been carried out (Ekwve and Tashiwa, 1993, Adebayo, 1998, 
Tukur and Ray, 2000 and Adebayo 2000) but, very little attention have been focused on farmers perception on  
climate change. Therefore the farmers experience climate change but have not consider its deeper implication.       
The local farmers view climate change perception from different perspectives based on their 
understanding, but Ban and Hawkins (2000), defined perception as the process by which we receive information 
or stimuli from the environment and transform it into psychological awareness. In other words, perception is the 
understanding of environmental quality, effect of the environmental stress, area image, hazard and other agents 
responsible for polluting the environment. This paper therefore among other things try to appraised the following: 
a. Evidence of climate change in the study area 
b. Farmers perception of climate change 
c. Farmers adaptation strategies on climate change 
 
The study area 
Michika local government area is situated in north eastern corner of Adamawa State between latitude 10
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E (Google Map data 2011), see figure 1. It share common boundaries 
with Madagali local government area to the north, Lassa (Borno State) to the west, Republic of Cameroun to the 
east and to the south, Mubi north and Mubi south local government area. It has a land area of about 142,199 km
2
. 
Michika local government is divided into 8 districts, 16 electoral wards and 145 polling units, with a total 
population of 155, 238 according to 2006 population census. Dry season last for a minimum of five months 
(November to March), while wet season’s spans from April to October. The mean annual rainfall in Michika 
ranges from 900 – 1050 mm (Adebayo 2004). Generally planting of crops begins earlier in the mountainous area 
due to orographic factors. Agriculture is the mainstay of about 80% of the inhabitants of the local government 
area. 
 
Methodology 
Data for this study was obtained through structural questionnaire survey of 369 farmers from all the eight 
districts of the study area. The questionnaire sort information on farmers’ evidence of climate change, farmers’ 
perception of climate change and adaptation strategies employed by farmers. Then, 21 years of rainfall and 
temperature data (1992 - 2012) from Adamawa State Agricultural Development Programme was analysed. 
 In selecting the sample size, 10% of the villages in each district were purposively selected. Then, 
random sampling was used to select villages in which questionnaire will be administered. This formed the 
sample size of 14 villages out of the 8 districts. 
 Due to disparity in population distribution in the selected villages and the need for adequate 
representation, Cochran (1977), proportional technique formula was used to determine the number of respondent 
in each selected villages as indicated in table 1. Data collected were summarized using graphs, descriptive 
statistics in terms of mean and percentage. 
  


  
Where nh = the number of the individual sample villages 
 Nh = the number of farmers in the individual villages  
 N = the total number of farmers in all the sample villages (22,488) 
 n = the number of questionnaire to be distributed among the sample villages (393) 
Table 1. Number of Farm families in each sampled village with their sample sizes. The total number of 
questionnaire is = 393 
S/N District  Selected villages No. of farmers in each selected 
village (Nh)  
Sample size (nh) 
1 Michika  Tumbara Ngabili  
Dzuruk  
Kwabapale 
1497 
1113 
840 
26 
19 
15 
2 Madzi Madzi 1704  29 
3 Nkafa Dlaka 
Moda 
 2498 
1314 
 43 
23 
4 Bazza Jigalambu 
Tsukumu 
 2342 
1341 
 41 
24 
5 Vi – Boka   Tili   802  14 
6 Zah  Buppa  2260 40 
7 Futu Himike  
Debki 
1450  
1091 
25 
20 
8 Garta  Garta  
Ghumchi 
2494 
1744 
44 
30 
 Total  14 N = 22,488 n = 393 
Source: (AADP) Michika, 2006 
 
Result and Discussion 
a. Evidence of Climate Change in the Study Area 
The evidence of climate change was based on the trend assessment of six climatic elements 
namely, annual rainfall, maximum temperature, minimum temperature, onset date of rainfall, cessation 
dates of rainfall, and length of rainy days. 
The figure 1-6 below show the trend of climatic variables. The annual rainfall, maximum and 
minimum temperature, shows an upward trend (figure 1-3). This implies that rainfall and temperature in 
the study area is increasing. 
On the other hand, the trend for onset in figure 4, show a downward trend indicating that onset 
date for rainfall is earlier and the cessation trend in figure 5 below show a decrease pattern, ie rainfall 
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end earlier than before, then figure 6, show the length of rainy days is increasing in the study area.  
 
Figure 1: Trend in Total Annual Rainfall (mm) in Michika for 21 years (1992-2012). 
 
 
Figure 2:Trend of Maximum Temperature for Michika (1992-2012) 
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Figure 3: Trend of Minimum Temperature for Michika (1992-2012) 
 
 
Figure 4 Trend of Onset Date of Rainfall in Michika (1992-2012) 
 
 
Figure 5 Trend of Cessation Dates in Michika from 1992-2012 
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Figure 6: Trend for length of Rainy Days in Michika (1992-2012) 
b. Farmers Perception of Climate Change and its Causes 
Figure 7 below revealed perceived factors that support the local farmers’ awareness to climate change in the 
eight (8) districts. The sampled farmers’ response indicated dryness of rivers and ponds 22%, unusual early 
rainfall 19%, long period of dry season 17%, heavy and long period of rainfall in August and September 15%, 
erratic rainfall pattern 14%. 
 These mean that the indigenous local farmers have their traditional indicators or local measures to 
determine or perceive changes in their environment. The response of the sampled farmers of heavy and long 
period of rainfall in August and September, with erratic rainfall pattern is in conformity with the meteorological 
rainfall data. Also, the finding agrees with Ban and Hawkin (2000) that perception is the process by which we 
receive information or stimuli from the environment and transform it into psychological awareness. 
 Though, other indices contribute to local farmer’s method of measuring perception and awareness of an 
environment, which includes educational level, level of information, exposure, age, gender, occupation and 
farming experience, (Adebayo 2012 personal communication). 
 
Figure 7:  Factors that Support Local Farmers Awareness to Climate Change 
In addition, Figure 8 below shows the distribution of respondents with regards to perceived causes of 
climate change in the eight (8) districts of the study area. Increasing population 21%, burning of fire wood 20%, 
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uses of chemicals 17% (herbicides, pesticides e.t.c.), deforestation 14%, bush burning 11%, over grazing 12% 
and excessive use of water for irrigation 7%. This result is in agreement with the fact that increasing population 
growth led to higher rate of deforestation for urbanization, agriculture and industrial usage. Generally these 
human activities alter the composition of the atmosphere and contribute to climate change.   
 
Figure 8: Perceived Factors of Causes of Climate Change 
   Table 2 below shows the response of local farmer’s perception on climatic variables. The local farmers’ 
perception shows that 70% perceived increasing temperature, 7% decreasing temperature, 6% no change in 
temperature and 17% don’t know. The result of the local farmers’ perception of increasing temperature in the 
study area agreed with the statistical analysis of the study area and consistence with the scientific trend. Which 
shows that temperature is increasing as indicated in figure 2.  
 Also, 70% of the local farmers perceived change in temperature from 2 – 5 years, 15% from 6 – 9 years, 
34% from 10 – 14 years and 44% 15years and above. The local farmers’ perception is in agreement with the 
statistical trend of maximum temperature in figure 2, which shows an increasing temperature. 
 In terms of rainfall, 40% of the local farmers indicated increasing rainfall, 18% indicated decreasing 
rainfall, while 21% perceived no change in rainfall and 22% don’t know. The local farmers’ perception of 
increasing rainfall is in conformity with the statistical analysis in figure 1, this shows an increasing rainfall in the 
study area. While for onset dates, 6% of the local farmers indicated early onset, 65% mentioned delay onset, 11% 
noted no change in onset date and 18% don’t know. However, the local farmers’ perception on the onset dates 
disagreed with the statistical analysis in figure 4. This might be due to differences in geographical location of the 
various districts. While for cessation of rainfall, 47% of the local farmers indicated early cessation, 10% delayed 
cessation, 20% noted no change in cessation and 23% don’t know. The local farmers’ response on cessation is in 
conformity with the statistical analysis in figure 5, which indicates that cessation is earlier than before in the 
study area. 
 As indicated in table 2, 66% of the local farmers experience dry spell during growing season and 34% 
experience nothing; while 67% farmers experience water evaporation from the ground and 33% do not. The 
higher water evaporation as perceived by local farmers might be due to increasing temperature in the study area 
as indicated in figure 2. 
The result of the local farmers response of the study area is in agreement with Lobell (2008) and Apata 
et al (2009), where respondent indicated high temperature, water evaporation from the ground and delay rainfall 
as determinant of climate change.  
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Table 2: Farmers Perception of Climatic Variables of the Study Area  
1.  Change in Temperature Frequency % 
Increasing Temp. 257 70 
Decreasing Temp. 27 7 
No Change 21 6 
Don't know 64 17 
Total  369 100 
2.   For how long did you start noticing change in temperature Frequency % 
2 - 5 Years 26 7 
6 - 9 Years 55 15 
10 - 14 Years 127 34 
15 Years above 161 44 
Total 369 100 
3.  Do you notice any change in rainfall Frequency % 
Increasing 148 40 
Decreasing 65 18 
No Change 76 21 
Don't know 80 22 
Total 369 100 
4. what is the situation of onset of growing season now Frequency % 
Early 23 6 
Delayed 239 65 
No change 42 11 
Don't know 65 18 
Total 369 100 
5. Do you normally experience dry spell during the growing season Frequency % 
Yes 243 66 
No 126 34 
Total 369 100 
6. What is the cessation of rainfall Frequency % 
Early 174 47 
Delayed 36 10 
No change 75 20 
Don't know 84 23 
Total 369 100 
7. Have you experience fast water evaporation from ground Frequency % 
Yes 247 67 
No 122 33 
Total 369 100 
Source: field survey 2013 
c. Farmers Adaptation Strategies 
The table 3 below presents adaptation strategies by the respondents. These strategies are, planting of early 
maturing crops 26.2%, planting of resistant crops to pest and drought 22.7%, prayers to God and gods 6.5%, 
movement to new land 1.0%, mixed farming 23.3%, intensive use of fertilizer 17.8% and changing in planting 
dates 2.1% 
Table 3 Farmers Adaptation Strategies  
S/N ADAPTATION FREQUENCY PERCENTAGE 
1 Planting early maturing crops 97 26.2 
2 Planting resistant crops to pest and drought 84 22.7 
3 Prayers to God and gods 24 6.5 
4 Movement to new land 4 1.0 
5 Mixed farming 86 23.3 
6 Intensive use of fertilizer 66 17.8 
7 Changing in planting dates 8 21.1 
Source: Field Survey 2013 
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Conclusion 
The finding of the study revealed that climate change is real in study area, with an increasing rainfall from 1992-
2012. Likewise the mean maximum temperature show an increasing trend. The trend of the onset date of rainfall 
is earlier but for cessation, the trend shows a decrease pattern i.e rainfall end earlier now than before. It is 
established from the study that farmers were aware of climate change, and where able to develop adaptation 
strategies in a way that enable them to constantly cope with an erratic impact of climate change on food 
production.   
Finally, it is recommended that government policies and strategies that mobilize, facilitate and promote 
the realization of farmers needs based on understanding of the farmers perception on climate change and 
measures to mitigate them in the study area.    
 
References 
Adebayo A. A. (1998) The incidence of Dry Spells During the Growing Season in Yola in Ukpong i.e (Ed) 
Geography and the Nigeria Environment. Nigeria Geographical Association  
Adebayo A. A. And Timothy C.O (2000) Impact of Sugar Cane Production on Subsistence Farming in Numan 
Area of Adamawa State. Nigeria Journal of Education and Technology, Vol 1, PP 96-99 
Adebayo, A. A (2004) Mubi Region:, A Geographical Synthesis, Paraclette Publishers, Yola Nigeria  
Apata, T. G. Samuel, K. D and Adeola, A. O (2009). Analysis of Climate Change Perception and Adaptation 
Among Arable Food Crop Farmers in South Western Nigeria. Paper Presented at the Conference of 
International Association of Agricultural Economics PP. 2 – 9. 
Ban, A.W. Van den and Hawkins, H.S. (2000). Agricultural Extension, Second Edition, Blackwell Science U.K. 
Cochran, W.G. (1977). Sampling Technique (Third Edition), John Wiley and Sons, New York. 
Ekwue E. L and Tashiwa Y. L (1993) A Survey of Gully Erosion Features in Mubi LGA of Adamawa State. 
Annals of Borno, 8 and 9: 181-191  
IPCC (2007), IPPC 4
th
 Assessment Report, Climate Change 2007. Working Group 11 on “Impacts, Adaptation 
and Vulnerability. http://www.IPCCwg2.org 
Lobell, D.B. Burke, M. B. Tebald, C. Fakon, W. P. and Naylo, R. L. (2008). Prioritizing Climate Change 
Adaptation Needs for Food Security in 2030. International Journal of Science.   
Mc-Sweeney, C. Lizeano, G. M. and Lu, x (2010). The UNDP Climate Change Country Profile. Available at 
http//journalsamestsoc.org/doi/abs/10.1175/2009B AMS 28261. 
Molua, E.L. & Lambi, C. M. (2007). Economic Impact of Climate Change on Agriculture in Cameroun. Policy 
Research Paper No 4364 World Bank, Washington, D. CPP. 5– 55. 
Kandji, S. T., Verchot, L. & Mackesen, J. (2006) Climate Change and Variability in the Sahel Region: Impact 
and Adaptation Strategies in the Agricultural Sector. ICRAF – UNEP. 
Smith, B. and Skinner, M. (2002). Adaptation options in Agriculture to Climate Change: A Typology, Mitigation 
and Adaptation Strategies for Global change. Africa Journal ofAgriculture and Resource & Economics 
PP. 78 – 82 
Tukur A. L and Adebayo A. A. (1997) Environmental Resources and Food Crop Production in Adamawa an 
Daura, M. M. (ed) Issues in Environmental Monitoring in Nigeria, PP 90-96. The Nigeria 
Geographical Association   
  
The IISTE is a pioneer in the Open-Access hosting service and academic event management.  
The aim of the firm is Accelerating Global Knowledge Sharing. 
 
More information about the firm can be found on the homepage:  
http://www.iiste.org 
 
CALL FOR JOURNAL PAPERS 
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   
Prospective authors of journals can find the submission instruction on the following 
page: http://www.iiste.org/journals/  All the journals articles are available online to the 
readers all over the world without financial, legal, or technical barriers other than those 
inseparable from gaining access to the internet itself.  Paper version of the journals is also 
available upon request of readers and authors.  
 
MORE RESOURCES 
Book publication information: http://www.iiste.org/book/ 
Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  
 
IISTE Knowledge Sharing Partners 
EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 
 
 
